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Participatory evaluation of two improved hybrid sorghum varieties and one respective local sorghum variety 
with improved and farmers’ management was carried out on six farmers plot in sorghum growing areas of 
Sekota and Abergele districts of Wag Himra zone in Eastern Amhara. This evaluation was undertaken 
through farmers’ participation approach by organizing two farmers’ research and Extension Groups (FREG); 
one per district. FREG members were selected purposively to have 18 and 12 farmers in Sekota and 
Abergele, respectively; each group consists of households from different social segments with 30% women 
involvement. The objectives of the study were to provide farmers with a menu of technology options and to 
assess farmers’ technology preference criteria; thereby, contribute to increase demand driven technology 
dissemination in sorghum growing areas of Wag Himra. The performance of improved and local varieties 
have shown significant amount of variability among treatments in both districts. For instance, mean grain 
yield and maturity date varied from 3.23 to 1.15 t/ha and 91.2 to 136.3 days in Sekota and 2.84 to 1.13 t/ha and 
91.8 to 136.3 days in Abergele. Similarly, partial budget analysis result showed that, total net benefit of 
treatments varied from 20503.9 to 6407.3 birr in Sekota and 12810.6 to 6200.8 birr in Abergele with 4.90 and 
1.94 birr marginal rate of return, respectively. Hence, based on the overall weighted ranking matrix 
comparisons of farmers’, varieties ESH-1 and ESH-2 took first and second places in Sekota and vice-versa in 
Abergele. Thus, it is safely recommended for promotion and scale-up of these technologies in respective 
trial districts; while sustainable seed source should be identified through establishing farmers’ seed 
multiplying cooperatives and/or providing pre basic seeds to seed multiplying enterprises. 
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INTRODUCTION 
 
Ethiopia  is  the  second  largest  sorghum  producer   in 
Eastern and Southern Africa preceded only by Sudan in 
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both total area and production (Abera et al., 1996). 
Nationally, sorghum ranks third both in terms of area and 



 
 
 

 
total production (CSA, 2015). Sorghum is utilized in 
different forms. The grain is used for human consumption 
and homemade beverages, while the leaves and the 
stalks are commonly used as feed to animals. The stalks 
are also used in construction and as a fuel wood. The 
juicy stalks are commonly chewed like sugar cane.  

As sorghum is grown under a wide range of 
environmental condition, the range of both biotic and a 
biotic sorghum production constraints are also diverse, 
resulting in very poor performance of sorghum under 
farmers’ circumstances. The average national yield is  
23.69 qt/ha which is by far very low compared to 3 to 6 
t/ha that can be achieved by using improved varieties and 
production technologies (CSA, 2015).  

Similarly, in Wag-Himra zone where sorghum is the 
major food crop and its productivity is low with average 
yields of 10 qt/ha up to zero in sever moisture deficit 
seasons which are by far less than the national average. 
Though, many factors can be cited, moisture deficit and 
lack of improved varieties which fit to the different 
growing conditions are among the major yield limiting 
factors.  

But, better yielding improved hybrid varieties are 
developed and released nationally. Hybrid sorghum 
varieties like ESH-1, ESH-2 ESH-3, etc., have a special 
merit which is that those varieties give high yielder 
varieties over other improved and local sorghum 
varieties. Adaptation trials were done by Sekota Dry Land 
Agricultural Research Center; however, those adapted 
improved hybrid varieties were evaluated at research 
center solely by researchers without the involvement of 
farmers in the whole stages of the trial. It is only at the 
final stage of the growing period that these varieties were 
evaluated by the field day participants. Hence, it is 
believed that the limited farmer’s involvement and lack of 
incorporation of farmers’ view and variety selection 
criteria starting from onset limits the acceptance and 
adoption of improved varieties.  

Therefore, a participatory approach to evaluate the new 
improved hybrid varieties is vital to give farmers an option 
to select their favorite varieties and enhance demand 
driven adoption rate and consequently increase 
production and productivity. Thus, this participatory hybrid 
sorghum evaluation study approach has been designed 
to provide farmers with a menu of technology options, 
thereby to select economically feasible and socially 
acceptable technology; in addition, to assess farmers’ 
technology preference parameters and enhance demand 
driven technology dissemination system in sorghum 
producing areas of Wag Himra zone. 
 
 
MATERIALS AND METHODS 
 
Description of the study area 
 
This study was conducted at Sekota (Aybra) and Abergele (Marnet) 
districts of Wag-Himra zone, Eastern Amhara located inside 
Tekezie  basin  growth  corridor of Amhara region in 2013 and 2014 

 

 
 
 

 
production years, respectively. The sorghum area coverage of 
Wag-Himra zone is estimated at 38,909.19 ha. Also, the number of 
farmers with growth sorghum and productivity of 80,533 and 13.42 
Quintal/ha, respectively (CSA, 2015). Aybra is located at 12.68°N' 

latitude and 39.015oE' longitude with an altitude of 1976 meter 
above sea level (m.a.s.l). The site receives mean annual rainfall of 
750 mm with respective maximum and minimum temperatures of 
31.6 and 26.2°C. The major soil type of the area is Enteric 
Carnbisols. Marnet is located at 13°20’ N' latitude and 38°58’ E' 
longitude with 1150 m up to 2100 m.a.s.l altitude, has around 
16,363.375 ha arable land from this area 90% is suitable for the 
production of sorghum. The area’s annual rain fall ranges from 250 
to 750 mm; and it is only limited to the cultivation of some drought 
resistant crop varieties. The soil type of the area is mainly of three 
types; which are 55% brown and porous, 30% red and silt and 15% 
is sandy soil (WAO, 2013). 
 
 
Farmers' Research and Extension Group (FREG) 
formation/organization 
 
Farmers Research Group (FRG) members were organized in the 
two districts which have 18 members in Aybra and 12 members in 
Abergele based on settlement conditions of the community. The 
group consists of households from different social segments 
(young, men, women and wealth status) and they were selected 
based on consultation with experts of district agricultural offices and 
key informants that are knowledgeable about the community.  

The group was organized purposively to include 30% female 
headed households and to have the chairman and secretary who 
facilitate all the FRG activities with researchers and extension 
workers in each trial Kebelle Administration (KA). From each group, 
six individual farmers were hosting the trial by permitting their land 
for free, while other experimental expenditures were covered by the 
center.  

Before starting the work all group members were trained on basic 
agronomic practices in particular and the technology packages in 
general. The training comprised both theoretical and practical 
components and had given for two consecutive days. These group 
members had action plan prepared prior to the activity and based 
on the plan they were meeting in each physiological growth stage to 
evaluate the crop and took data. Here, the researchers and 
extension workers had participated only for facilitation rather than 
guiding and leading. 

 
Land preparation and plantation 
 
In this study, the hybrid sorghum seeds had 98.0% germination 
percentage and the seeding rate was adjusted to recommended 
rate of 10 kg/ha for the three improved varieties (ESH-1 ESH-2 and 
LIM) and 20 kg/ha for local variety (LFM) which was sown in 
broadcast. The experimental plots were fertilized 100 kg DAP/ha 
and 25 kg Urea/ha at sowing, and the remaining 25 kg of Urea was 
applied after the crop reached knee height for three improved 
varieties with 50% Urea split application recommendation and the 
remaining one treatment was without fertilizer.  

The plot size was 10 × 10 m for each variety and the distance 
between plants and rows was 15 and 75 cm, respectively. The 
plantation of all materials was considered as un-replicated simple 
block, farmers as replications. 
 
 
Participatory evaluation, data collection, partial budget and 
statistical analysis 
 
In this study, individual and group discussion with members, field 
visit,  field  days  and  questionnaire  were used for evaluation of the 
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technologies and data collection. During frequent discussions, 
researchers were playing the role of facilitation instead of 
engagement in order to grasp tangible ground level farmers’ 
knowledge and preferences. Our relationship with farmers and key 
informants developed into a sort of contract based on mutual 
benefit. Such contacts with farmers appear as pre-requisites for 
joint learning and platform generation and form the frames on which 
the research trial and activities are developed.  

Through discussions in group and individual with members in two 
districts, a total of 10 major parameters were identified and weighed 
based on importance and sensitivity for selection and preferences 
before and after harvesting. These major parameters were 
germination performance, vegetative performance, seed setting 
performance, earliness, disease resistance, color, grain yield, stalk 
yield, marketability and water holding capacity (Wuha Mansat). The 
weight and necessity of each parameter varied across location due 
to the slight difference in livelihood and cultural make up of 
communities in the two districts.  

Parameters which were collected after harvesting time were only 
from host farmers and their spouses since it was difficult to get the 
data from non-participating group members. These include grain 
yield, stalk yield, marketability and water holding capacity (Wuha 
Mansat) of varieties. Information gathered from individual 
households and group discussion was used to obtain a broad 
understanding on technology preference mechanisms of each 
particular area. Finally, the host farmers and group members from 
each district were assigned value for each parameter based on their 
real social conditions. They gave value for each parameter from 10 
point, then the researcher sum up each value and converted to 
percent (100%) to weight each parameter’s share from total. 
 

The pair-wise ranking method was used to analyze the position of 
each variety in each district and weighted ranking matrix table was 
constructed. Members were asked to compare and contrast each 
variety to the other with regard to the values based on identified 
parameters and the procedure was repeated for all varieties. The 
number of times each variety was counted for each individual 
farmer and group, and then aggregation was made to put scores for 
each variety. These aggregated scores multiplied by weight and the 
result obtained from multiplication summed up to represent the rank 
and position of the varieties in each district (Russell, 1997). 
 

Grain and stalk yield was expressed as tone/ha simply using 
mathematical conversion methods for data which were collected in 
local measurements. Such that for this study, 10_quintal (1 quintal 
is equivalent to 100 kg) of grain yield = 1 t and 40 tie (Shekm) of 
stalk yield = 1 t; in case of stalk yield, standard measurement and 1 
tie (Shekm) was equal to 25 kg.  

A partial budget shows the effect of change(s) in farm operations. 
Partial budgeting is a method of organizing experimental data and 
information about the costs and benefits of various alternative 
treatments. Hence, economic advantage of varieties across 
treatment was evaluated. The net benefit was computed by 
subtracting the total variable production costs from the total gross 
benefit of each treatments yield per hectare. The MRR of one 
treatment to the other was calculated using MRR ratio formula: 
 
MRR = NB/TVC ×100 
 
Where MRR is marginal rate of return, NB is change in net 
benefits and TVC is change in total variable input costs.  

The minimum return which farmers expect to earn from a 
technology Acceptable Minimum Rate Return (AMRR) is set to 
between 50 and 100%, because the technology packages are new 
to the farmers and require that they learn some new skills; hence, 
100% AMRR was taken as a reasonable estimate (CIMMYT, 1998).  

All   costs   and  benefits were taken in monetary value calculated 
at   the   farm   get    price.    Finally,   the analysis of yield and other 

 
 
 

 
parameters were performed using SPSS (Version - 16) software 
and the result was expressed in simple descriptive statistics like 
mean, percentage, graph and tables with figurative narration. 
 
 
RESULTS AND DISCUSSION 
 
Results of field (quantitative) data analysis 
 
The quantitative data such as grain yield, stalk yield and 
maturity date analysis result showed that the 
performances of all improved hybrid varieties were by far 
better than the local variety even in improved 
management package and both ESH-1 and ESH-2 were 
best performed in all host farmers’ field (Table 1). 
 
 
Grain and stalk yield 
 
Yield was the major variable which determines the 
adoption/non adoption status of new technologies. 
Farmers in both districts indicated that yield is their main 
criteria to adopt or not towards new technology supplied. 
As shown in Table 1, the total grain yield of sorghum 
varied among varieties.  

The highest mean total yield in Sekota (Aybra) was 
observed on ESH-1 hybrid sorghum variety (3.23 t/ha). 
ESH-2 (2.82 t/ha), local with improved management (2.75 
t/ha) and local with farmers management (1.15 t/ha) 
placed second, third and fourth, respectively.  

However, in Abergele (Marnet), the highest mean yield 
was from ESH-2 hybrid sorghum variety (2.84 t/ha). ESH-
1 (2.6 t/ha), local with improved management (1.93 t/ha) 
and local with farmers management (1. 13 t/ha) were 
placed second, third and fourth, respectively in mean 
yield.  

There was significant difference between similar 
verities across districts in terms of yield. Due to 
differences in agro ecological situation of the two districts 
where Sekota (Aybra) has relatively deep and fertile soil 
than Abergele (Marnet) which is characterized as 
degraded, shallow, low fertile soil condition and hotter 
than its counterpart. This is literally to mean that agro 
ecological variation among districts lead similar 
technologies to perform differently with in uniform 
treatment.  

On the other hand, both hybrid sorghum varieties 
productivity was better than local variety within similar 
agro ecology in both districts. Therefore, the highest 
mean yielder varieties of ESH-1 had yield advantage of 
0.48 t/ha (17.5%) and 2.08 t/ha (41.1%), respectively 
from local variety with improved management (LIM) and 
local variety with farmers’ management (LFM) in Aybra. 
Similarly, ESH-2 had yield advantage of 0.91 t/ha (47.2%) 
and 1.71 t/ha (151.3%) as compared to local variety with 
improved management (LIM) and with farmers’ 
management (LFM) in Marnet, respectively.  

Besides, the mean grain yield, ESH1 had the highest 
mean   stalk   yield   (5.43 t/ha)   and followed by LIM (5.1 
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Table 1. Analyzed results of grain yield, stalk yield and maturity date values of Aybra and Marnet sites. 

 
       Sekota (Aybra)           Abergele (Marnet)      

 

 

Plot 
                         

  
Grain yield (t/ha)   

Stalk yield (t/ha)   
Days to maturity   

Grain yield (t/ha)   
Stalk yield (t/ha)   

Days to maturity  
 

 

No. 
            

 

                          

 

ESH-1 ESH- 2 LIM LFM ESH-1 ESH- 2 LIM LFM ESH-1 ESH- 2 LIM LFM ESH-1 ESH- 2 LIM LFM ESH-1 ESH- 2 LIM LFM ESH-1 ESH- 2 LIM LFM 
 

  
 

                          
 

 1 3.1 2.8 2.9 1.6 5.0 4.38 3.8 2.5 91 92 137 138 2.7 2.9 2.0 1.2 2.5 6.3 2.5 5.0 93 95 138 132 
 

 2 3.2 2.8 2.6 1.5 6.3 5.63 7.5 5.0 92 90 138 137 2.8 3.0 2.2 1.0 5.0 5.0 2.5 3.8 92 90 137 135 
 

 3 3.0 3.0 3.0 1.0 3.8 5.0 4.38 5.0 91 91 136 136 2.7 2.85 2.0 1.1 3.8 5.0 2.5 1.3 96 91 136 136 
 

 4 3.4 2.2 2.0 1.0 7.5 5.0 5.0 3.8 91 92 133 133 2.6 2.7 1.85 1.2 5.0 7.5 7.5 2.5 91 92 133 135 
 

 5 3.4 3.3 3.0 1.0 5.63 3.8 5.0 3.13 90 92 138 136 2.6 2.75 1.4 1.0 3.8 6.3 5.0 2.5 90 92 136 137 
 

 6 3.3 2.8 3.0 0.8 4.38 5.0 5.0 2.5 92 91 136 138 2.2 2.8 2.1 1.3 2.5 6.3 5.0 3.8 92 91 138 136 
 

 Sum 19.4 16.9 16.5 6.9 32.6 28.8 30.7 21.9 547 548 818 818 15.6 17.0 11.6 6.8 22.6 36.4 25 18.9 554 551 818 811 
 

 Mean 3.23 2.82 2.75 1.15 5.43 4.8 5.1 3.7 91.2 91.3 136 136 2.6 2.84 1.93 1.13 3.8 6.1 4.2 3.2 92.3 91.8 136.3 135.2 
 

 F  48.238    4.652        93.321    4.719       
 

 Sign.  0.000    0.013        0.000    0.012       
 

 
 
 
 
t/ha), ESH2 (4.8 t/ha) and LFM (3.7 t/ha), 
respectively in Aybra. Apparently, in Abergele 
district ESH2 was the leading variety in mean 
stalk yield (6.1 t/ha) and LIM (4.2 t/ha), ESH1 (3.8 
t/ha) and LFM (3.2 t/ha), respectively were 
second, third and fourth in that order. Additionally, 
as depicted in the table 1 the ANOVA test shown 
that there is statistically significant at less than 5% 
significant level in grain yield and stalk yield 
between each treatments in both districts. 
 
 
 
Days to maturity 
 
With respect to days to maturity, the analysis 
shows that both hybrid varieties in all districts had 
shorter days than the local varieties, but there was 
no significant difference between hybrid varieties. 
At the same time, local varieties had similar 
maturity date in Aybra. On the contrary, in 
Abergele,   there   was   non-significant  difference 

 
 
 
 
among hybrid varieties in maturity date, but the 
difference was significant between different 
treatments of local variety. Farmers justified that 
this variation was observed due to the application 
improved management; especially the impact 
from tie ridge took the lions share, as if it 
conserved better moisture than the locally treated 
plot. Additionally, as depicted in the table 1 the 
ANOVA test shown that there is statistically 
significant at less than 5% significant level in days 
to maturity between each treatments in both 
districts. 
 
 
Survey (qualitative) data analysis results 
 
Sekota (Aybra) district 
 
Farmer Research and Extension Groups (FREG) 
identified 8 important parameters to select their 
best variety from the other; these parameters 
were   valued    and    weighted    based    on their 

 
 
 
 
importance and sensitivity. The value of each 
parameter converted in to 100% to obtain the 
single parameters share from the total. The 
following are the conversion of each value.  

Seed setting performance (value = 8 weight = 
16% = 0.16), Disease resistance (value = 8 weight 
= 16% =0.16), Earliness (value = 7 weight = 14%   
= 0.14), Grain yield (value = 10 weight = 20% = 
0.20), water holding capacity (wuha mansat) 
(value = 5 weight = 10% = 0.10), marketability   
(value  =  4  weight  = 8%  = 0.08), color (value =  
4 weight = 8% = 0.08) and stalk yield  (value  = 
4 weight = 8% = 0.08).  

 The  weighted matrix ranking  analysis  result  
shows that variety which has greater percentage 
share from the total weight was peaked as their 
first choice. Therefore, in Aybra farmers preferred 
ESH-1 primarily in all parameters with the 
percentage of 40.7% from the total weight. ESH-2, 
LIM and LFM were preferred as second, third, and 
fourth with the percentage of 29.2, 19.7 and 
10.4%, respectively. 
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FREG members did not compare disease resistance 
capacity of varieties as there was no disease score in the 
production year and the matrix shows equal score*weight 
product. ESH-1 as compact head and the remaining are 
lose headed varieties.  

Moreover, marketability of ESH-1 was extremely higher 
than the local and ESH-2 varieties, because of its quality 
and white color. Among the hybrid varieties ESH-2 has 
more ear sheath (covers) which reduces the price. 
Mostly, farmers consider the seed color (white) and as 
best quality for food and price. However, the local variety 
had the least value according to most criteria set by 
farmers. From overall results of farmers’ assessment, 
ESH-2 took the second place after variety ESH-1 (Table 
2). 
 
 
Abergele (Marnet) district 
 
The result of participatory approach conducted in 
Abergele district indicated that there were differences in 
selection parameters both in type and the value assigned 
to evaluate these treatments. This is due to difference in 
livelihood and cultural make up of communities in the two 
districts.  

Hence, farmers from this district used germination and 
vegetative performance instead of color and marketability 
and even they provide equal value for grain and stalk 
yield. Vegetative performance was also equally evaluated 
with earliness, disease resistance and seed setting 
performance at second place, this is because they gave 
high credit for sorghum stalk and leafs in order to have a 
lot of stalk (straw) concentration for their livestock. 
Similarly, they said that germination performance had 
equal value with Wuha Mansat, because if the 
germination is low and scarce, both stalk and grain yields 
would lose due to drying by existing high temperature and 
wind blow.  

Thus, the conversion of each value is as follows: Seed 
setting performance (value = 6 weight = 12% = 0.12), 
Disease resistance (value = 6 weight = 12% = 0.12), 
Earliness (value = 6 weight = 12% = 0.12), Grain yield 
(value = 8 weight = 16% = 0.16), wuha mansat (value = 5 
weight = 10% = 0.10), vegetative performance(value = 6 
weight = 12% = 0.12) , germination performance (value = 
5 weight = 10% = 0.10) and stalk yield (value = 8 weight  
= 16% = 0.16).   

In  this  study district,  most  of  the  members  had  the   
same interest on improved variety ESH-2 based on 
higher grain and straw yield than other varieties (Table 2). 
The general indication is that farmers preferred ESH-2 
improved hybrid technology is mainly to solve their 
livestock’s feed shortage problem. Therefore, this variety 
has played significant role to fill feed shortage and 
concentration gaps. The weighted matrix ranking 
comparison of varieties by FREG members in Aybra KA 
showed   that    variety    (ESH-2)    placed second next to 

 
 
 

 
variety (ESH-1) and the first in Marnet followed by variety 
ESH-1 (Table 2).  

The farmer’s logic behind this result was that even if the 
supply of improved varieties in different crops including 
sorghum enables farmers to have technology options; 
there was no continuity and even there will be improved 
seeds scarcity in the local markets. Moreover, in both 
districts, varieties (ESH-1) and (ESH-2) were selected at 
the first and second ranks due to the following merits; 
both varieties have good seed setting performance, high 
grain and stalk yield, relatively better Wuha Mansat and 
very short maturity date.  

On the other hand, local variety had hardly selected by 
farmers in both experimental districts due its poor seed 
setting performance, long maturity date and low grain and 
stalk yield. Based on farmers’ evaluation and field 
observation, it was concluded that ESH-1 and ESH-2 
hybrid varieties are highly adapted varieties for Aybra, 
Abergele and other similar environments respectively; 
and thus can be safely recommended for specified similar 
agro ecologies. However, the performance of LFM was 
poor in all areas; this is probably resulting from poor input 
and technology usage as the land is cultivated for many 
years without rehabilitating and zero treatment. 
 
 
Field day and promotion 
 
At the end of the trial, field days were organized by 
Sekota Dry Land Agricultural Research Center and 
collaboration with agricultural development offices and 
Swish International (non-governmental organization 
(HELVETAS)). The participants of the field days were 
model farmers, development agents (DAs), experts and 
officials from the seven Woredas of Wag Himra, farmers 
of the pre scale up KA and administrative officials from 
other districts of Wag-Himra zone.  

A total of 399 participants have visited the trial in Aybra. 
Farmers prefer the variety ESH-1 for seed yield as it set 
seed earlier and produces better seed than the other 
varieties. Similarly, 75 participants have visited the trial in 
Marnet and prefer the variety ESH-2 for seed yield and 
stalk yield as it set seed earlier, produces better seed and 
stalk yield than the other varieties (Table 3).  

ESH-1 and ESH-2 have better net benefits than the 
other treatments and have net benefit of 20503.9 and 
12810.6 Ethiopian Birr in Aybra and Marnet kebelle 
respectively (Table 4). 
 
 
Partial budget analysis result 
 
The term “partial budget” is a reminder that not all 
production costs are included in the budget. Rather costs 
that vary between alternative treatments. Expenditures 
which are similar to each treatment (costs that are not 
varied)    was not   taken  and analyzed. This is termed as 
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Table 2. Summary of major farmers’ evaluation criteria of hybrid sorghum varieties and their preference ranking; at Sekota (Aybra) and Abergele (Marnet) districts of Wag-himra zone. 
 
 

Weighted parameter 
  Sekota (Aybra)   Abergele (Marinet)  

 

  
ESH-1 ESH-2 LIM LFM ESH-1 ESH-2 LIM LFM  

   
 

 
Seed setting performance 

Score 3.00 2.00 1.00 0.00 2.00 3.00 1.00 0.00 
 

 
Weight 0.16 0.16 0.16 0.16 0.12 0.12 0.12 0.12  

  
 

  Score *weight 0.48 0.32 0.16 0.00 0.24 0.36 0.12 0.00 
 

  Score 3.00 2.00 1.00 0.00 2.00 3.00 1.00 0.00 
 

 Earliness Weight 0.14 0.14 0.14 0.14 0.12 0.12 0.12 0.12 
 

  Score *weight 0.42 0.28 0.14 0 0.24 0.36 0.12 0.00 
 

  Score 3.00 2.00 1.00 0.00 2.00 3.00 1.00 0.00 
 

 Grain yield Weight 0.20 0.20 0.20 0.20 0.16 0.16 0.16 0.16 
 

  Score *weight 0.6 0.4 0.2 0.00 0.32 0.48 0.16 0.00 
 

  Score 2.00 2.00 1.00 1.00 2.00 2.00 1.00 1.00 
 

 Wuha Mansat Weight 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
 

  Score*weigh 0.20 0.20 0.10 0.10 0.20 0.20 0.10 0.10 
 

  Score 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 
 

 Disease resistance Weight 0.16 0.16 0.16 0.16 0.12 0.12 0.12 0.12 
 

  Score *weight 0.48 0.48 0.48 0.48 0.36 0.36 0.36 0.36 
 

  Score 3.00 2.00 1.00 1.00     
 

 Color Weight 0.08 0.08 0.08 0.08   -  
 

  Score*weight 0.24 0.16 0.08 0.08     
 

  Score 3.00 1.00 2.00 0.00 1.00 3.00 2.00 0.00 
 

 Stalk yield Weight 0.08 0.08 0.08 0.08 0.16 0.16 0.16 0.16 
 

  Score*weight 0.24 0.08 0.16 0.00 0.16 0.48 0.32 0.00 
 

  Score     2.00 3.00 1.00 0.00 
 

 Germination performance Weight   -  0.10 0.10 0.10 0.10 
 

  Score*weight     0.20 0.30 0.10 0.00 
 

  Score     1.00 3.00 2.00 0.00 
 

 Vegetative performance Weight   -  0.12 0.12 0.12 0.12 
 

  Score*weight     0.12 0.36 0.24 0.00 
 

           
 



           
 

Table 2. Contd.           
 

              
 

  
Marketability 

Score  3.00 2.00 1.00 1.00     
 

  
Weight  

0.08 0.08 0.08 0.08     
 

         
 

    Score*weight 0.24 0.16 0.08 0.08     
 

  Sum of products ∑( ) 2.90 2.08 1.40 0.74 1.52 2.42 1.18 0.46 
 

  Percentage from total %  40.7 29.2 19.7 10.4 27.2 43.4 21.1 8.30 
 

  Preference rank #  1.00 2.00 3.00 4.00 2.00 1.00 3.00 4.00 
 

 
Rank: 1= Best; 2= fair; 3= worst; 4= not selected. The score represents farmer’s comparison result. This scoring multiplied by the weight to provide degree of preference of each variety in considering 
each parameter. Only FREG members undertook the evolution, researchers as facilitator. 

 
 
 

Table 3. Field day participants by location, sex and technology visited. 
 

   Number of participants in field days  

S/N Participants  Aybra KA   Marnet KA  

  Male Female Total Male Female Total 
1 Farmers 186 111 297 37 21 58 
3 Expertise 72 5 77 11 3 14 
4 Officials 23 2 25 2 1 3 

Total  281 118 399 50 25 75 
 
 

 
“citrus paribus”, other things remain unchanged. 
Hence, for this study all costs which vary across 
treatments and the benefits obtained were taken 
and calculated. 
 
 
Dominance analysis 
 
The process of eliminating dominated treatments 
from further analysis is called dominance analysis. 
A dominated treatment has the lower net benefit 
than other treatments of the same/higher total 
variable input cost. Hence, from our experiment, 
treatment LIM and ESH-2 were eliminated due to 
lower net benefit than treatment  ESH-1 at  higher 

 
 

 
and similar total variable input cost, respectively in 
Aybra KA. Similarly, treatment LIM and ESH-1 
were eliminated due to lower net benefit than 
treatment ESH-2 at higher and similar total 
variable input cost, respectively in Abergele 
(Table 5). 
 
 
Marginal analysis 
 
According to the experiment, the result of 
marginal rate of return shows that for every 
Ethiopian birr 1.00 invested in improved hybrid 
variety (the marginal rate of return for changing 
the variety from local to ESH-1 at same  improved 

 
 

 
management), farmers can expect to recover the 
birr 1.00 and obtain an additional Ethiopian birr 
42.92 in Sekota district.  

On the other hand, at Abergele district, the 
result of marginal rate of return shows that for 
every Ethiopian birr 1.00 invested in improved 
hybrid variety (the marginal rate of return for 
changing the variety from local to ESH-1 at same 
improved management), farmers can expect to 
recover the birr 1.00 and obtain an additional 
Ethiopian birr 53.82. Therefore, adopting ESH-1 
and ESH-2 together with improved packages 
implies a >100% rate of return and economically 
feasible in Sekota (Aybra) and Abergele (Marnet) 
districts. 
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 Table 4. Partial budget analysis.           
           

     Treatments      

 Cost/Benefit items  Sekota (Aybra)   Abergele (Marnet)    

  ESH-1 ESH-2 LIM LFM ESH-1 ESH-2 LIM LFM   

 Average grain yield (t/ha) 3.230 2.82 2.75 1.15 2.6 2.84 1.93 1.13   

 Adjusted grain yield by 10% (t/ha) 2.880 2.54 2.48 1.04 2.34 2.56 1.76 1.02   

 Average grain farm get price (birr/ton) 7080 7080 7080 7080 5200 5200 5200 5200   

 Average stalk yield (t/ha) 5.430 4.80 5.10 3.70 3.8 6.1 4.2 3.20   

 Adjusted stalk yield by 10%( t/ha) 4.890 4.32 4.59 3.33 3.42 5.49 3.78 2.88   

 Average farm get price of stalk (birr/t) 806.8 806.8 806.8 806.8 773.2 773.2 773.2 773.2   

 Gross benefits from grain yield (birr/ha) 20390.4 17983.2 17558.4 7363.2 12168 13312 9152 5304   

 Gross benefits from stalk yield (birr/ha) 3945.3 3485.4 3703.2 2686. 6 2644.4 4244.9 2922.7 2226.8   

 Total Gross benefits (birr/ha) 24335.7 21468.6 21261.6 7363.2 14812.4 17556.9 12074.7 7530.8   

 Cost of improved/local seed (birr/ha) 150.0 150.0 80.0 160.0 200.0 200.0 100 200   

 labor cost for row*/ broadcast (birr/ha) 272* 272* 272* 12.9 337.5* 337.5* 337.5* 155   

 Cost of DAP/ Urea fertilizer (birr/ha) 1787.8 1787.8 1787.8 0.00 1787.8 1787.8 1787.8 0.00   

 Cost of labor for fertilizer** tie ridge** shilshalo* application (birr/ha) 1622** 1622** 1622** 783* 2421** 2421** 2421** 975*   

 Total costs that vary (birr/ha) 3831.8 3831.8 3761.8 955.9 4746.3 4746.3 4646.3 1330   

 Net benefits (birr/ha) 20503.9 17636.8 17499.8 6407.3 10066.1 12810.6 7428.4 6200.8   
 
**,*Indicate similar costs across treatments. All numbers are in Ethiopian birr. 
 
 
 

Table 5. Dominance analysis of treatments. 
 

      Sekota (Aybra)  Abergele (Marnet)  
 

 Seed Treatments Sowing Moisture Variable costs Net benefits 
MRR Variable costs Net benefits 

MRR  

     
(birr/ha) (birr/ha) (birr/ha) (birr/ha)  

       
 

 ESH-1 Improved Row tie ridge 3831.8 20503.9 42.92 4746.3 10066.1 D 
 

 ESH-2 Improved Row tie ridge 3831.8 17636.8 D 4746.3 12810.6 53.82 
 

 LIM Local Row tie ridge 3761.8 17499.8 3.95 4646.3 7428.40 0.37 
 

 LFM Local Broadcast Shilshalo* 955.9 6407.3 R 1330 6200.8 R 
  

*“Shilshalo” means local tool of in-suite moisture conservation. “D” means dominated and “R” means Rejected. 
 
 
 
DISCUSSION evaluation of preferences to create demand driven  

awareness and popularization of improved hybrid 
This  study,  basically  focuses  on  participatory sorghum  technologies  in   Sekota    (Aybra)  and 

 
 
 
Abergele (Marnet) districts of Eastern Amhara. 
Hence,   two     improved   hybrid    and   one   
local   sorghum  variety with improved and farmers 
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management were used for assessment. Based on each 
production year result the performance of improved 
technologies have shown considerable amount of 
variability among treatments. For instance, mean total 
grain yields of varieties varied from 3.23 to 1.15 t/ha in 
Aybra and 2.84 to 1.13 t/ha in Abergele districts. 
Similarly, mean total stalk yields of varieties varied from 
5.43 to 3.7 t/ha in Aybra and 6.1 to 3.2 t/ha in Abergele 
districts. Moreover, the maturity date of the technologies 
also varied from 136.3 to 91.2 days and 136.3 to 91.8 
days for Aybra and Abergele districts, respectively. The 
result of farmers’ evaluation criteria indicated that, 
farmers in both study districts acquire considerable 
knowledge about the hybrid sorghums and their attributed 
packages for each variety. Similarly, the partial budget 
analysis result also indicated that ESH-1 was more 
economically feasible in Aybra with 20503.9 total net 
benefits and birr 4.90 marginal rate of return; while ESH-2 
was in Abergele with 12810.6 total net benefits and birr 
1.94 marginal rate of return, respectively. Hence, based 
on the overall weighted pair-wise ranking matrix 
comparison of farmers, varieties ESH-1 and ESH-2 took 
the first and the second places orderly in Sekota district 
and vice versa in Abergele. 
 
 
CONCLUSION AND RECOMMENDATIONS 
 
The result of this experiment revealed that both hybrid 
sorghum varieties were found to be by far advantageous 
in most farmers’ preference parameters and the cost 
benefit analysis result showed that they were 
economically feasible over the local variety. Therefore, 
there is a need to investigate further other evaluation for 
districts which have different socio-cultural set up to the 
current study areas for the effective promotion of this 
important crop to users. Based on this study (field 
observation, farmers preferences and partial budget 
analysis result), varieties ESH-1 and ESH-2 had good 
performance and preferences by farmers evaluation 
group in Sekota (Aybra) and Abergele (Marnet) districts, 
respectively. Thus, it can be safely recommended for 
promotion and scale-up these technologies in each 
respective district and sustainable seed source should be 
identified by forming farmer’s seed multiplication 
cooperatives and/or through providing pre basic seeds to 
seed multiplying enterprises. 
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Abbreviations: FREG, Farmers Research and Extension 
Group; FRG, Farmers Research Group; KA, Kebelle 
Administration or Peasant Association; Das, 
Development Agents; m.a.s.l., meter above sea level; 
ESH-1, Ethiopian Sorghum Hybrid one; ESH-2, Ethiopian 
Sorghum Hybrid two; LIM, Local Seed with Improved 
Management; LFM, Local Seed with Farmers’  
Management; MRR, Marginal Rate Return; NB, Change 
in net benefits; TVC, Change in total variable input 
costs; AMRR, Acceptable Minimum Rate of Return; S, 
score; W, weight; %, percentage; ∑ Summation; ha, 
hectares; kg, kilogram; m, meter; E.C., Ethiopian 
Calendar; Shekm, local measurement of crop stalk yield; 
Marnet, local name of kebelle administration or peasant 
association; Aybra, local name of kebelle administration 
or peasant association; SDARC, Sekota Dry land 
Agriculture Research Center; SPSS, Statistical Package 
for Social Science; WAO, Woreda Agriculture Office; 
Wuha Mansat, a criteria for food preparation like injera 
preparation. 
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